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Abstract

Empirical studies in general show that the participation in high value agri-food supply chains has
positive impacts on household wealth, income and poverty reduction. Other more qualitative
studies, however, point to potential adverse effects, such as increased vulnerability of participants.
In this paper we use an endogenous switching regression model to examine the extent to which
households involved in high value agri-food supply chains insure their consumption against
income fluctuations in Senegal. We find that contract farming households are not able to better
insure their total and food consumption against changes in (farm) income. In contrast, households
which are involved in the high value supply chain through the labour market are effectively able
to better insure themselves. This result draws the attention to not focus only on poverty reduction
issues when studying the welfare implication of rural households participating in the high value
agri-food supply chains.
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1. Introduction

As in many sub-Saharan African countries, agriculture is the main activity in rural Senegal.
About half of the active population is involved in this activity which has long been the engine of
economic and social development of the country. In most rural agricultural areas in developing
countries, low incomes or the lack of an income source is seen as the cause of poverty
precariousness. In this regard, Senegal has undertaken a strategy of diversification toward high
value commodities and the promotion of agricultural export products to integrate international

agricultural markets.

This strategy is concomitant with the changes observed in international food markets
during the last two decades. Mainly in the fresh fruit and vegetable (FFV) sectors, the
transformation includes a shift from traditional tropical exports to non-traditional high value
exports from developing countries. It also includes the increased importance of food quality and
safety standards; the increasing consolidation of the agri-food chain with large retail chains and
food multinationals gaining importance; and the increased industrialization of the agriculture
sector (see Swinnen, 2007). The resulting modern agri-food supply chains have changed the agri-
food systems in developing countries like Senegal (e.g., Swinnen, 2007; Henson and Jaffee, 2008).
Two important aspects of the development of modern agri-food supply chains in Senegal are the
increasing of non-traditional high value exports to developed countries and agro-industry
employment opportunities for small-scale farmers (Maertens and Swinnen, 2009). Some farmers,
through contracts with exporting agro-industry companies, cultivate green beans or mangoes—
some high value products mainly intended for the international export market. Several farmers are

also involved in the non-skilled wage employment from these agro-industry companies®.

An important and ongoing question raised in the literature concerns the welfare
implications of the integration of developing countries in the global market, particularly how the
structural changes in international food markets affect rural households participating in the high
value agri-food supply chains that evolved. Optimistic arguments advance that contract farming
with large agro-industries alleviate the constraints faced by small-scale farmers (Warning and Key,
2002). They also stress the new employment opportunities for rural households (Key and Runsten,
1999). Studies provide empirical evidence that most of the FFV exports from Madagascar (Minten

et al., 2009) and Kenya (Minot and Ngigi, 2004) stem from contract farming with small-scale



farmers. Other studies show that despite increasing standards, the vegetable export chain in
Senegal can benefit small-scale farmers and rural households either through contract farming from
large-scale estate production or through employment from agro-industrial processing (Maertens,
2009; Maertens and Swinnen, 2009).

Nevertheless, many other studies remain sceptical while considering as new trade barriers
the stringent food standards and vertical coordination which has resulted (Unnevehr, 2000;
Brenton and Manchin, 2002; Augier et al., 2005). Some indicate that small-scale farmers are more
and more excluded from the high value commodities chain (Kherallah, 2000; Reardon and Barrett,
2000; Gibbon, 2003). In addition, other authors argue that even if they participate, the revenue
gain resulting from this trade is likely to be small for resource-poor farmers (Reardon et al., 1999;
Dolan and Humphrey, 2000). Others point to potential adverse effects such as increased
vulnerability of participants (e.g., Porter and Phillips-Howard, 1997; Key and Runsten, 1999).

In this paper we propose an alternative and complementary framework to study the welfare
implication of rural households participating in the high value agri-food supply chains in Senegal.
Previous quantitative analyses focusing on income report positive impact from the participation in
the supply chains. Qualitative analyses highlight negative impacts as well yet both types of results
are worth considering within the same framework. Household welfare depends on income as well
as on other factors. Moreover, agriculture per se is itself considered as a risky activity rendering
the income unstable. The welfare of rural households does not depend on the income level, but is

also likely to be subject to income fluctuations.

We build on the literature on consumption insurance? and go beyond the measure of income
and poverty used by previous studies to analyse the welfare implication of rural households
participating in the high value agri-food supply chains. To the best of our knowledge we are not
aware of a study in the literature of supply chains that considers the framework on consumption
insurance to analyse this issue. The development of agri-food supply chains that was emerging in
Senegal has reshaped smallholder livelihood strategies. We ask whether households involved in
the high value supply chains are able to better insure their consumption against shocks defined as
income fluctuations. More specifically, we analyse whether the consumption of the supply-chain

participants is better insured against income fluctuations than the consumption of their non-



participating counterparts. We Also analyse what segment of the market (production market or
labour market) makes households less vulnerable.

The literature on vulnerability assessment underlines the household sense of well-being
within the framework of poverty eradication and risky environment. Households face uncertainty
about the future which stems from various sources of risks or shocks. This plays a central role in
the dynamic and scale of poverty (Chaudhuri, 2003). Moreover, Murata and Miyazaki (2014)
found that diversification is a way to reduce risk exposure.lt is thus desirable to analyse the welfare
implications of the integration of rural households in the global market—through high value supply
chains—by considering a measure of household welfare which takes into account both average
outcomes and the risk households bear (Ligon and Schechter, 2003). The cross section data (one
year) used by most of the previous literature that focused mainly on the income-based measure of
welfare is thus limited to dealing with the issue of household’s vulnerability and the dynamic of

the agri-food supply chain sector.

The remainder of the paper is structured as follows. The next section discusses a conceptual
framework on consumption insurance. In section three, we describe our case study and the data.
Section four presents some descriptive statistics. In section five we propose an empirical
methodology to test the consumption insurance hypothesis. Results and discussions are presented

in Section six. Section seven concludes.

2. Conceptual framework

We rely on the framework of consumption insurance widely used in the literature (Altonji
and Siow, 1987; Mace, 1991; Townsend, 1994). The theoretical model is based on the consumer’s
optimization problem that supposes a specific preference for a given household (see e.g.,
Cochrane, 1991). Irrespective of the consumption smoothing mechanisms used, households are
supposed to maximize their expected utility function subject to the expected value budget
constraint. The complete consumption insurance equation that is derived after the optimization

problem is summarized in a logarithmic form as:

Alnc! = p'Af(z,) - p AN g, (1)



where c, is household consumption in time t; p is the coefficient of constant absolute risk
aversion; f(z,) is a function denoting the influence of time-varying taste factors
Alnc! =Inc! —Inc,; and g, is the time-specific component of the marginal utility of

consumption in time t. Through Equation 1, the complete consumption insurance hypothesis states
that the growth rate in household consumption is a function only of the growth rate in the aggregate

or covariate risk (— p*Aln g, ), after controlling for the influence of the time-varying taste factors.

Different testable empirical forms of the consumption insurance model have been used for
many purposes in developing countries. While naturally consumption is used as the dependent
variable, the empirical specifications derived from Equation 1 depend on the variables used in the
right hand side. In any case, the specification takes the general form (see e.g., Skoufias and
Quisumbing, 2005):

Alncy = aCovrisk,, + B diorisk ;) + A X + Aeg 2)
where Aln ct“g refers to the change in log consumption (or growth rate) per household h
member, in period t, in a given insurance community group g; Covrisk,, indicates the aggregate
or covariate risks common to all households within the community group g; and Idiorisk t';
represents the idiosyncratic risks affecting the household. The vector th controls for some

household characteristics (or changes in) and Ag[; for unobservable changes in household specific

characteristic such as household preferences.

The test of full consumption insurance derived from the empirical form implies that the
coefficient £ tends to zero, that is, the idiosyncratic risks should not play any significant role in
explaining changes in household consumption. In the literature, the difference in the specifications
often stems from the variables used for the representative idiosyncratic shocks against which
household consumption should be insured and also from the identified insurance group. Some

empirical forms (e.g., Skoufias and Quisumbing, 2005) include directly, when available, variables

representing the shocks (S;) that can affect income so that S IdiorisK'; = Ziﬁi S(i)t“g . Others (e.qg.,

Morduch, 2002) include idiosyncratic income changes so that / Idiorisk tg = [ AIn ytg, where y



represents household income per capita. With regard to the covariate risk, most studies usually use
village or community as the insurance group (e.g., Jalan and Ravallion, 1999). In that case the term

aCovrisk,, in Equation 2 is replaced by a set of binary interaction terms identifying communities

or villages by survey rounds. However, some studies focus on an insurance network limited to
member of family, friends or ethnicity (e.g., Fafchamps and Lund, 2003; De Weerdt and Dercon,
2006).

This paper does not limit the insurance network to family member, friends or ethnicity.
While the consumption insurance framework primary seeks whether or not full consumption
insurance takes place as revealed in the data used, we aim to analyse how different is consumption
insurance between participants in agri-food supply chains and non-participants. This type of
comparative analysis has been used in others studies. For example, Skoufias (2007) examines how
the replacement of pre-existing subsidy programmes by a conditional cash transfer programme
affects the consumption insurance of households in rural Mexico. Working on two villages in
northern Bangladesh, Amin et al. (2003) tested if members of microcredit programmes are poorer
and more vulnerable than non-members. They define as vulnerable households those which are

unable to smooth consumption in the face of idiosyncratic income fluctuations.

In this paper we use the village as an insurance community where formal or informal
insurance arrangements are potentially available for households. The extent to which households
insure consumption from shocks or income fluctuations depends on their ability to cope with the
risks. Given that household decisions on income generating activities are related to risk
considerations (Dercon, 1996; Reardon et al., 2007; Lanjouw, 2007), it is likely differences be

observed in the coefficient S between groups of households within the insurance village.

Particularly in the case of agri-food supply chains, we expect that differences between households
participating in the supply chains and those which are not participants. The involvement in the
high value supply chains, either through the export production by contract farming or through the
labour market by working as an agro-industry employee, is a way to reduce poverty, as found in
previous studies. Three important aspects are noted from Maertens (2009) and Maertens and
Swinnen (2009) who focused on the same area as our research). First, both types of households

are different in terms of some demographic characteristics, wealth and income. Second, income



from the supply chains is a non-negligible component of total household income for participants.

Third, poverty is much higher among non-participants than among participants.

3. Data

We use two rounds of household surveys conducted in the region of “les Niayes” in
Senegal, in July—August 2007 and in July—August 2010. The surveys took place in a horticulture
zone around the regions of Dakar and Thiés. Most (80%) of the horticultural production of the
country stems from this zone (RFAU/AOC, 2007); this is where most of the export companies
source produce from and recruit labourers. The surveys collected data on 40 villages randomly
selected in 4 rural communities. A total of 455 households were initially randomly selected in the
first round of the survey, but some observations were dropped due to attrition between the two
rounds and missing values in the variables of interest. The sample we use consists of a balanced
panel of 439 households in the 2 years 2007 and 20103,

Data on household demographic characteristics and on different types of household
activities that allow calculating household income were collected. Most households in this area
practise smallholder horticulture farming and hence derive their income from agricultural
activities. However, household income is also supplemented with non-negligible revenues from
off-farm activities. We use this detailed information on farm and off-farm activities to calculate
total household income and its components, namely farm and off-farm income. Total household
income is income calculated over the 12 months prior to the survey from farming, from
employment (agro-industrial or others), from other non-farm business activities (self-
employment), and from remittances (non-labour). Income from farming is calculated as revenue

from sale of produce, plus the imputed value of unsold produce, less the costs of production.

The surveys also collected information on household expenditure. Different modules were
included in the questionnaires to collect data on the expenses of households on food and non-food
items. The recall periods for items are set to be more disaggregated to get as much as possible
reliable information on the expenses. Daily or weekly information was requested for some basic
food such as bread, vegetables and other foods. The recall periods were more extended to (the last)
one, two or three months prior to the surveys for non-food items such as water, electricity,

combustibles, clothing expenses and the like and to the 12 last months prior to before the surveys
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for expenses related to heath, schooling, etc. Non-food items do not include expenses in durable
goods. All consumption expenses were converted to have a yearly basis.

An additional module was added in the 2010 survey round that asked questions related to
the shocks experienced by the households during the past three years, that is, from the first 2007
round to the last 2010 round (see Figure Al in Appendix). These data were used to describe the
vulnerability context of the study area.

4. Household livelihoods and shocks

This section provides descriptive statistics on household assets and the vulnerability
context that might influence household livelihood strategies and livelihood outcomes.

4.1. Defining high value agri-food supply chains participants

We define two types of participants. The first are contracting households: households that
exclusively differentiated towards high value produce mainly for the export market—through
contract with agro-industry companies—at least once in the two rounds of surveys. About a third
(33.72%) of households of this type in our sample grew green bean and mangoes—either in 2007,
in 2010 or in both years—mainly for the export market through contract with agro-industry
companies. The second category of households is defined as agro-industry employee households.
These are households that had one or more members working as employees in an agro-industrial
export firm either in 2007, in 2010 or in both years. Of the households in the sample, 20.41% were
in this category*. Households that are not included in any type of participants as defined above

were considered as not participating in the agri-food supply chains in the two rounds of surveys.
4.2. Size and importance of household livelihood assets

Participants — contracting and agro-employees—and non-participants households differ
according to the type of assets. We calculate the average amount of human, physical and social
capital of households over the period 2007-2010 and compare these values between different types
of households as defined above (Table 1). Contracting and agro-industrial employees have
relatively higher livelihood assets. Significant differences are observed in some cases. Agro-

industrial employees have at their disposal a significantly higher number of workers, fewer



dependents and more women as head of household. Contracting households are slightly older with

significantly higher education. They also have significantly higher access to larger land (5.10 ha

and 0.69 ha per capita) and to more livestock (3.36 units). Agro-industrial employees have access

to less physical capital of this kind compared to non-participants households. Both contracting and

agro-industrial employees live in slightly smaller housing area than non-participants households

and could rely on a significantly higher social capital such as their ethnicity or the farmer

organization they belong to.

Table 1: Household characteristics: Comparison of mean values between participants and non-participants

pzzﬁ?al]l parl'::ginpant Contracting inﬁl?srfrial
sample households households employees
Number of households 338 155 114 69
Human capital
Age of household head 55.06 54.93 55.48 54.67
Number of labourers 9.02 8.49 8.98 10.27 ***
Dependency ratio 0.63 0.67 0.68 0.48 ***
Female-headed household (%) 6.51 5.81 6.14 8.70
Years of education of household head 1.34 1.05 1.66 * 1.49
Physical capital
Farm size (ha) 3.53 2.84 5.10 *** 2.45
Per capita landholdings (ha) 0.47 0.39 0.69 *** 0.30 **
Units of livestock 2.64 2.50 3.36 1.76
Housing surface (m?) 218.35 239.25 201.23 199.69
Social capital
Ethnicity (Wolof household) (%) 63.31 56.77 63.16 78.26 ***
Membership of a farmer organization (%) 86.98 82.58 03.86 *** 85.51
Shocks experienced between 2007 and 2010
Severe drop in agricultural production due to
rain, flood, pets or disease affecting crops 39 35 49 *** 31
%
(Deltructic_)n of housing or loss of items due to 5 9 5 4
flood or fire (%)
Divorce or separation (%) 6 S 6 7
Death of a household member (%) 20 24 19 13 **
Drastic increase in product prices bought by 20 70 75 60 *

the household (%)



Disease or death affecting livestock (%) 22 20 26 21
IlIness or injury of a household member more
than two weeks (%) a4 45 45 42

Loss of a paid employment (%) 2 4 1 = 1
Loss or theft items valued more than 5,000
FCFA (%) 12 11 13 14

Source: Calculated from household survey data.

Our conclusion on the comparison of physical and social capital between participants and
non-participants is close to that of Maertens and Swinnen (2009) that used information limited to
the 2005 sample. Our slightly different results on human capital may be due to the inclusion of
additional households in the 2007 and 2010 samples. Nevertheless, the general trend observed
concerning the livelihood assets of households was that while agro-industrial employees are
relatively better off in terms of human and social capital, contracting households have more access
to physical and social capital. Compared to non-participants households, this is in line with the
general view that communities or households with a relatively high level of financial capital are
also likely to have control over more livelihood assets, notably human and physical capital. Both
contracting households and agro-industrial employees have average total incomes over 2007 and
2010 that are higher than those of non-participants households (Figure 1). Incomes from off-
farming activities—that necessitate more active labour—are relatively high for participants in
agro-industrial employment who have more access to human capital. Likewise, as depicted in
Figure 1, incomes derived from farming activities—that require more farm input—are relatively

high for contracting households which have more access to physical capital.

Figure 1: Average household income over 2007 and 2010 (in 1000 FCFA)
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Source: Calculated from household survey data.

Taking into account these conclusions, at first sight, consumption insurance is expected to
be relatively higher for participants as they are more likely to have access to the means of or
mechanisms for dealing with shocks. Indeed, some studies have found that consumption insurance
depends on occupation and that richer residents are better insured in their consumption (see, e.g.,
Townsend, 1995; Jalan and Ravallion, 1999).

4.3. Shocks and household consumption expenditures

This section portrays the vulnerability context that characterizes the area and the period of
study. During the survey conducted in July—August 2010, we asked households some information
about the last year between 2007 and 2010 they experienced any specific shocks and whether these
shocks had led to a drop of income and consumption. Some descriptive evidence on the extent and
the severity of shocks is presented in Table 2. First, households in the study area have faced
different types of shocks, some more than others. According to the number of households reporting
these shocks, the most important ones are related to the increasing of product prices, illness, the
drop in agricultural production, livestock disease and affective shocks. Shocks related to

agricultural productionhit significantly more contracting households. Affective shocks hit
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significantly fewer agro-industrial employees. . Most of the shocks tend relatively to hit all types
of households, participants as well as non-participants (see Table 1). This is particularly true for
the drastic increase in product prices bought by households: at least 60% of households of any type
reported being affected by that shock which was probably induced by the world food prices crisis
that occurred during the period of our study.

12



Table 2: Extent and severity of shocks experienced by households between 2007 and 2010

Shock affecting Shock leading to
Some All All L
Tvpe of shocks Hrc;uzer?icr)]Ids Only this  households households households Dirr?p Red?ggc?n n
yp et household in this in this in this e consummtion
village village community P
Seve_zre drop in a_grlcultural production due to rain, flood, pets 181 165 86.76 11,59 0 81.22 35.36
or disease affecting crops
Destruction of housing or loss of items due to flood or fire 10 60 40 0 0 60 20
Divorce or separation 29 48.3 51.7 0 0 10.34 3.45
Death of a household member 91 121 87.9 0 0 48.35 24.18
Drastic increase in product prices bought by the household 315 0.32 66.68 33 0 60.63 32.7
Disease or death affecting livestock 107 3.72 96.28 0 0 47.66 8.41
IlIness or injury of a household member more than two weeks 197 2.55 93.9 3.55 0 60.41 24.317
Loss of a paid employment 20 40 60 0 0 50 S
Loss or theft items valued more than FCFA5,000 59 15.21 84.79 0 0 49.15 11.86

Source: Calculated from household survey data.
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Second, the shocks experienced by the households are relatively idiosyncratic. Neither all
the villages in the rural community nor all households in all the villages included in our sample
were affected by these shocks. Agricultural production shock, food prices shock and illness shocks
take a form of aggregate shocks in some villages as 12%, 33% and 4% respectively of all villages
included in our sample had all households that were hit by these shocks (Table 2). Third, household
incomes are more subject to specific shocks and this is for any type of shocks. More than 50% of
the households reported a fall in income resulting from shocks, a percentage far higher than that
reported for a drop in food consumption.

Figure 2: Percentage of households in 2007 remaining or falling into poverty in 2010
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poverty at rural poverty
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2 _ I
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Source: Calculated from household survey data.

The statistics in Table 2 suggest that some households were more resilient to shocks than
others. Others were unable to cope with shocks and were even more subject to vulnerability to
these shocks. Using household (consumption) expenditures data for 2007 and 2010 as the welfare
measure, we calculated the incidence of poverty in the study area for each year, that is, the
proportion of households with food and total per capita expenditures that fall below the national
rural poverty lines for these years. We then calculated roughly a measure of vulnerability, that is,

the proportion of households that were poor or not in 2007 but remaining or falling into poverty in
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2010. Figure 2 shows that at least 8% of households remain vulnerable in regard to total
expenditures and at least 4% of households in regard to food expenditures. Some differences exist
between participants and non-participants: vulnerability is much lower among contracting

households and particularly among agro-industrial employees when considered food expenditures.

5. Econometric analysis

We used a modified version of the equation (2) to test the consumption insurance for
households participating in agri-food supply chains. We account for potential endogeneity
problems that may lead to biased regression coefficients. For example, abstracting from the
literature on risk management strategy (Rosenzweig and Binswanger, 1993; Jacoby and Skoufias,
1998; Morduch, 1995), difference in consumption smoothing between households may be due to
unobserved managerial abilities to cope with risk. These abilities might also be related to their
adoption of management strategies such as the likelihood to become involved or not in agri-food
supply chains. Furthermore, some sources of selection bias could come from households, from

exporting companies and from geographical conditions (see Maertens and Swinnen, 2009)°.

We use an endogenous switching regression (ES) model that deals with the selectivity and

the endogeneity issue:

Alnc,, =a,Alny,, +BAInY,, +0,X,,+A¢g,, if PART, =1 (3)
Alnc,, =a,Alny,, + B,AIny,, +6,X,,+Ag, if PART, =0 4)

if PART; > 0

: 1
With PART, =Z; a + and PART}, = {
h o O T U h 0 otherwise

(5)

where Alnc,, and Alnc,, is the change in log consumption (or growth rate) per
household h member, in the village v; Alny,, is the growth rate in average village income and
represents the aggregate or covariate risks common to all households within the village®; Aln'y,

is the growth rate of household income per capita; and X,, are exogenous control for household

(head) characteristics such as the age of the head, whether the head is a female, the education of

the head, the ethnicity of the household and the change in family size in the two rounds of surveys.
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The variable PARTy is a dummy variable indicating participation of the household in the agri-food
supply chains. Z are the same set of variables included in Xn, with additional exclusion restrictions

to improve identification.

The ES model estimates separately the equations for participant households (3) and for
non-participants households (4), conditional on the participation decision modeled in (5)’.
Equation 5 assumes that households become involved in the high value supply chains when the
difference—the latent variable PART,—between the marginal net benefits of participating and not
participating in the supply chains is positive®. The ES model is estimated simultaneously by full
maximum likelihood. We use as exclusion restrictions either the changes in female labour, or the
changes in male labour, or whether the household has an irrigated system or the distance of the
exporter firms from the villages. Results of the selection Equation 5 show that these instruments
jointly and significantly determine the participation process as most of the export companies
source produce from contracting farming and recruit labourers. The instruments are assumed not
directly related to the changes in log consumption per capita otherwise than through the
participation process. In addition, selection bias and endogeneity are an issue as indicated by the
Wald test of independence equations (see Table Al and Table A2 in Annex)®. The extent to which
consumption is insured from idiosyncratic income changes for participants and for non-

participants is tested through the coefficients 2.

6. Results and discussion

Table 3 shows that there is a difference in the extent to which participants and non-
participants insulate consumption from changes in income (column 1). Changes in household
income per capita have no significant effect on changes in total and food consumption for non-
participants. In general non-participants seem to be fully insulated from income changes contrary
to participants’ households. However, column (2) and column (3) show that both types of
households are able to insure total and food consumption from changes in farm income while they
experience at least a drop of 0.29% of total consumption and 0.22% of food consumption following
a 10% drop in off-farm income. How different are these results when we distinguish between
contract farming households and agro-industrial employee households? We report in Table 4 and
Table 5 the estimates of the degree of consumption insurance for the two different types of

participants and for non-participants.
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Two observations are noted. First, column 1 of Table 5 shows that there is not significant
difference in the extent to which agro-industry employee households and non-participants in the
supply chains insulate consumption from shocks. The results suggest that non-participants are fully
insulated from income changes as equal as agro-industry employee households. Rather, changes
in household income per capita have a significant effect on changes in total and food consumption
for contracting households. For that type of participant, a decrease of 10% in income would result
in a drop of 0.64% of total consumption and a drop of 0.57% of food consumption (column 1 of
Table 4). Second, participants of any kind and non-participants are able to insure total and food
consumption from farm income changes (column 2 of Table 4 and Table 5). However, total and
food consumption are still subject to household off-farm income changes for both non-participants
and households involved in green bean or mango contracts with an export agro-industry (column
3 of Table 4 and Table 5).
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Table 3: Estimates of the impact of changes in household income on changes in consumption: Participants
and non-participants households

(1) Changes (2) Changes (3) Changes
in total in farm in off-farm
income income income
Changesin  Changes in Changesin  Changes in Changes in Changes in
total food total food total food
consumption consumption consumption consumption consumption consumption
Bnon- 0.003 0.020 -0.014 -0.009 0.031** 0.034***
participants
(0.023) (0.024) (0.009) (0.009) (0.012) (0.012)
0.052** 0.043** 0.002 0.002 0.029*** 0.022**
Bparticipants
(0.020) (0.018) (0.009) (0.009) (0.011) (0.010)

Note: Additional controls are included but not reported. See Table Al in Annex.
Significant effects are indicated with *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors in parentheses.
Source: Estimated from household survey data.

18



Table 4: Estimates of the impact of changes in household income on changes in consumption:
Contracting households and non-participants households

(1) Changes (2) Changes (3) Changes
in total in farm in off-farm
income income income
Changesin  Changes in Changesin  Changes in Changes in Changes in
total food total food total food
consumption consumption consumption consumption consumption consumption
Pron- 0.005 0.022 -0.017* -0.013 0.035%** 0.037***
participants
(0.023) (0.025) (0.010) (0.010) (0.013) (0.012)
Beontracting  0.064** 0.057** 0.010 0.010 0.041** 0.034**
household
(0.027) (0.027) (0.013) (0.013) (0.016) (0.017)

Note: Additional controls are included but not reported. See Table A2 in Annex.
Significant effects are indicated with *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors in parentheses.
Source: Estimated from household survey data.

19



Table 5: Estimates of the impact of changes in household income on changes in consumption: Agro-industry
employees households and non-participants households

(1) Changes (2) Changes (3) Changes
in total in farm in off-farm
income income income
Changesin  Changes in Changesin  Changes in Changes in Changes in
total food total food total food
consumption consumption consumption consumption consumption consumption
0.002 0.021 -0.010 -0.005 0.027** 0.031***
Bnon-participants
(0.022) (0.022) (0.008) (0.009) (0.012) (0.012)
Pagro-industry 0.045 0.036 -0.031** -0.022 0.033 0.037
employees household
(0.028) (0.024) (0.014) (0.015) (0.022) (0.023)

Note: Additional controls are included but not reported. See Table A2 in Annex.
Significant effects are indicated with *** p<0.01, ** p<0.05, * p<0.10. Robust standard errors in parentheses.
Source: Estimated from household survey data.
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We recall that the measure of shocks used so far is based on the assumption that all specific
shocks that occurred between the two survey rounds had an impact on the growth rate of household
consumption only through household income changes. As such, household income changes might
be the result of the combined effect of such shocks and the reaction of these shocks. As regards to
the above, itcould beargued that households face different types of shocks and that shocks
experienced by agro-industry employee households are not persistent so that they are able to cope
with, contrarily to the others type of households. However, the descriptive statistics in Table 1
show that in many cases there is no difference in terms of the nature of shocks experienced by the
different types of households. This suggests that there is a difference in actual combination of
strategies to deal with shocks between contracting households and households involved in agro-
industrial employment. The livelihood strategies used by agro-industry employee households to
deal with the shocks are more likely to be efficient than are those used by contracting households.

We explain our findings in two perspectives. The first plausible explanation is that agro-
industry employee households are better endowed in human capital - which is less subject to
shocks - which therefore is more likely to be used easily as coping mechanisms. On the contrary,
contracting households have more access to physical capital but whichis more subject to shocks.
This physical capital is then less susceptible to be used efficiently by contracting households when
shocks occur. The second explanation is that agriculture is intrinsically a risky activity due to
variability in agro-climatic conditions and volatility in commodity markets which may lead to
increased income uncertainty. Contract farming may change production and marketing risk for
farmers and thereby affect their welfare. Contract farming may reduce or increase the risk that
farmers’ face (see Dedehouanou et al., 2013). In our case, households which had diversified
towards export production through contracting farming, might both limit their portfolio of
occupations and devoted mainly their livelihoods assets to this activity. This might explain whether
contracting households seem still more vulnerable from shocks stemming from the labour market
as they are unable to insure consumption against off-farm income fluctuation even when fully

insured from farm income changes.
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7. Conclusion and policy implications

We used the consumption insurance framework to study whether households involved in
high value supply chains are able to better insulate their consumption against shocks or income
fluctuations. We found that there is a difference in the extent to which both types of participants
in the supply chains insulate consumption from shocks. Households which are involved in the high
value supply chain as producers are not able to better insure their total and food consumption
against income shocks than their non-participating counterparts. In contrast, households involved
in the high value supply chains as agro-industry employees are effectively able to better insure
themselves. In fact all the households are able to cope with shocks from the product market while
only households involved in agro-industry employment are more likely to insure their consumption
from shocks from the labour market. The conclusion from this study is that while integration in
international markets has a positive impact on economic development and poverty reduction it
may not be sustainable enough to protect households—specifically contracting households—from
vulnerability.

Our results suggest that policy makers should not focus only on poverty reduction issues
when studying the welfare implication of rural households participating in high value agri-food
supply chains. Complementary safety net programmes should be combined with programmes
intending to increase the participation of households in contract farming. In addition, initiatives
creating conditions conducive to dealing with risks for contracting households should also direct
effort on off-farm activities given that labour market is found to be more vulnerable for contracting
households. Our analysis on consumption insurance of households is based on two data points. We
used the endogenous switching regression model to deal with the endogeneity and the selectivity
issue entailed by the participation process. Yet the availability of panel data of more than two years
could give more definitive conclusions about the vulnerability of households participating in high

value agri-food supply chains.
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Notes

1.

Maertens and Swinnen (2009) provide details of the high value agri-food supply chain process in
Senegal.

In this study, consumption insurance is viewed interchangeably as consumption smoothing.

Note that while our data consists of panel data for 2007 and 2010, our empirical analysis was cross-
sectional based on the difference between the two years.

Note that households that participated both as contracting and as agro-industry employees were
excluded from the initial sample.

Households may self-select into contract farming or into agro-industrial employment based on their
access to resources and their preferences. Exclusion or selection of potential contractors may be at the
discretion of exporting companies because of the high transaction costs in sourcing from isolated
farmers or their skills and their access to resources. Exclusion or selection of potential employees
may be due to the long distance from employment location.

This form of covariate risk is used in other studies for the assessment of risk sharing in a given community (see,
for example, Skoufias, 2007). It is probable that households use some specific insurance networks. We do not
explicitly focus on this issue in our study because of data availability. We assumed that the within-village risk
sharing mechanism is likely and used the village as insurance group.

Usual techniques such as the Heckit Model or the Instrumental Variables approach do not deal with
full interaction.

In our case the benefit is, for example, a welfare improvement such as the consumption insurance.
The first difference-alike specification used in the ES model addresses further the issue of endogeneity as long
as household behaviour in consumption insurance and the participation decision are both related to a
household’s unobserved time-invariant variables.
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Appendix

Figure Al: Reported shocks experienced by the households between the first 2007 round and the last 2010 round.
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Source: Calculated from household surveys data.



Table Al: Results from the ES model: Impact of changes in income on changes in

consumption

: Non- Participants Selection
Variables participants equation
Female head 0.075 0.260 -0.211
Age head 0.003 0.004 0.003
Education head -0.028 0.131 0.226
Change in household size -0.044*** -0.009 -0.032**
Ethnicity (Wolof) 0.446*** 0.172* 0.455***
Dlog (income per capita) 0.003 0.052** 0.040
Dlog (average village income per capita) -0.013 0.074 -0.159**
Dlog (female labour) 0.033
Dlog(male labour) 0.139***
Distance of the exporter firms -0.006**
Constant 0.388 -0.542** -0.001
Wald test of joint significance of
instruments: Jchi2 ’ 20.94%*
X\éziazld test of independence of equations: 10.69***
Log pseudolikelihood -675.725
Wald chi? 106.36***
Observations 439 439 439

Significant effects are indicated with *** p<0.01, ** p<0.05, * p<0.10
Source: Estimated from household survey data.
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Table A2: Results from the ES model: impact of changes in income on changes in consumption by types of participants

Agro-industry

Non Contracting Selection Non- employees Selection
Variables participants households equation participants households equation
Female head 0.072 -0.020 -0.353 0.285 0.482* 0.310
Age head 0.004 0.005 0.003 0.001 -0.001 -0.000
Education head -0.025 -0.050 0.296 -0.042 0.283 0.277
Change in household size -0.043** -0.022 -0.026 -0.047*** -0.005 -0.058**
Ethnicity (Wolof) 0.368*** 0.284* 0.186 0.431*** 0.088 0.733***
Dlog (income per capita) 0.005 0.064** 0.045* 0.002 0.045 0.064**
E;gi%a()a"erage village income per -0.009 0.049 -0.199%* -0.025 0.126 -0.168
Dlog (female labour) 0.045 0.061
Dlog(male labour) 0.150*** 0.117*
Dummy if household has an 0.260*
irrigated system
Distance of the exporter firms -0.030***
Constant 0.343 -0.959** -0.567 0.168 -0.526 -0.681
Wald test of joint significance of 18.19%*+ 10.18%*
instruments: chi? ' '
Wald_test.of |_r21dependence of 10.06%+* 4.3g%+
equations: chi
Log pseudolikelihood -423.554 -324.169
Wald chi? 60.87*** 69.45%**
Observations 269 269 269 224 224 224

Significant effects are indicated with *** p<0.01, ** p<0.05, * p<0.10
Source: Estimated from household survey data.
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